In this paper we describe eight examples of papillary neoplasms of the bronchus in which atypical cytological features were present. In seven the lesion was localized and invasion was not present, in one extensive spread within the bronchial tree of a lobe had occurred but invasion into the lung parenchyma was doubtful. Lesions of this type receive little comment in the literature although they can be perplexing in diagnosis and management. Typical benign papillomas of the bronchus are also rare, and one is briefly described for comparison.
CASE REPORTS
CASE I This man was a physician, aged 50. a nonsmoker except for occasional cigars. Although a mild diabetic, he had been in good health until June, 1959, when a febrile illness occurred. At this time a radiograph of the chest showed a shadow in the right lower lobe which was thought to be a collapse in the posterior basal segment.
At bronchoscopy on 4 July 1959 the larynx. trachea. carina. and right main bronchus appeared normal but blood, pus, and a soft tumour were seen in the basal stem below the medial basal branch. A biopsy was taken which was not very satisfactory because of bleeding. Histological examination showed two small pieces of hyperplastic squamous epithelium with numerous vessels but no fibrous stroma and no normal bronchial wall (Fig. 1) . Variation in nuclear size was considerable with occasional binucleate cells (Fig. 2) and a few mitotic figures present. A diagnosis of squamous-celled carcinoma was made and on 13 July 1959 a lobectomy was done.
In the specimen a segment of collapse and shotty induration was identified in the posterior basal area. The bronchi and all visible ramifications were slit up before fixation, and no residual tumour could be found. There (Fig. 3) . Variation in nuclear and cell size was less marked than in case 1. but mitoses were more numerous (Fig. 4) The resected specimen showed a neoplastic mass, 2 5x 1 5 cm., in the main bronchus which was obstructed, the lumen being reduced to 0 3 cm. From it papilliferous growth extended into all the chief branches, some of which were dilated and contained thin pus in the periphery of the central part of the lung. Microscopical examination confirmed this bronchiectasis and showed the neoplasm to be a squamous papillary lesion situated at the junction of and involving the main branches to the upper lobe. In one place it appeared to be originating from a fairly wide area of bronchial epithelium; elsewhere it was extending into the lumina of bronchi. At the time this section was first examined (in 1949) it was thought that superficial invasion of the inflamed bronchial wall had occurred at one place. Re-examination now suggests that this might well be tangential section of papillary non-invasive extensions. However, there is conspicuous mitotic activity, nuclear variation, superficial keratinization, and necrosis in the growth.
Comment This was a rather extensive papillary neoplasm with cytological evidence of malignancy but no convincing invasion. The patient had a poor respiratory reserve. It was decided to treat him by radon seed implants. At thoracotomy no tumour could be seen outside the bronchus, but the radon seeds were inserted into the peribronchial tissues. Bronchoscopy was carried out and several fragments of tumour were seen lying free in the bronchial lumen. These were removed by suction. After The specimen consisted of the left upper lobe. There was a polypoid tumour, 1 cm. in diameter, loosely attached to the wall of the left bronchus near its cut end. The bronchi peripheral to the tumour were dilated and filled with pus. There was patchy consolidation of the lung parenchyma.
Histologically there is a papillary tumour occupying the bronchial lumen (Fig. 7) . The tumour is covered by abnormal squamous epithelium showing irregular and incomplete differentiation. Numerous mitotic figures are present (Fig. 8) . There is no invasion of the stroma or of the bronchial wall. Semi-serial sections failed to reveal a point of attachment to the bronchial wall. The lymph nodes present are free from growth. There is bronchiectasis and organizing pneumonia peripheral to the tumour.
At necropsy there was no residual tumour and no metastases were present. CASE VII A labourer, aged 48 years, who had smoked 20 to 25 cigarettes daily for many years, was admitted on 7 December 1960 complaining of a productive cough for the past five weeks. During this period he had been breathless on exertion. There was no history of haemoptysis. On examination there was partial collapse of the right upper lobe. A radiograph showed collapse of the anterior segment of the right upper lobe. A bronchogram showed complete blockage of the anterior segmental bronchus. Bronchoscopy confirmed this finding, the appearances suggesting a bronchial carcinoma. A biopsy was taken but did not include tumour tissue. Three specimens of sputum were examined but no tumour cells were seen. On 16
December 1960 a right upper lobectomy was carried out. The patient made a satisfactory post-operative recovery and remains well.
The resected specimen showed a friable papillary tumour, approximately 1 cm. in diameter, filling the anterior segmental bronchus at its origin. The tumour was loosely attached to the bronchial wall and did not appear to be infiltrating the bronchus or the lung. The bronchi peripheral to the tumour were dilated and filled with pus. There was organizing pneumonia in the anterior segment. Microscopical examination shows the tumour to be a papillary mass covered by abnormal squamous epithelium. There is irregular and incomplete differentiation of the epithelium and a moderate number of mitotic figures. Isolated trabeculae of tumour cells are present in its stroma. Semi-serial sections failed to reveal a point of origin from the bronchial wall. There is, however, an area of the bronchus near the tumour where the bronchial surface consists of epithelium showing similar histological features to those present in the tumour. There is no invasion of the bronchial wall. The lymph nodes are free from tumour.
CASE VIII A 52-year-old hotel valet, who smoked 10 cigarettes a day, was admitted to University College Hospital in June 1962 with a two years' history of an unproductive cough which had been worse in recent months. He had been short of breath on exertion for six months during which time swelling of the ankles and feet as well as stiffness of the wrists had also been major symptoms. For two months the left knee had been swollen and uncomfortable. On examination he was a thin man with gross clubbing of the fingers, in addition to swollen ankles and wrists and a moderate effusion into the left knee. Radiographs showed a large opacity in the apical segment of the upper lobe of the right lung and gross changes of pulmonary osteoarthropathy in the ankles and wrists. On bronchoscopy there was slight reddening of the mucosa of the right upper lobe bronchus but the apical segment branch was not seen. The sputum contained cells highly suggestive of squamous-celled carcinoma. A right upper lobectomy was performed and after an initial post-operative infection he made a satisfactory recovery. The joints were more comfortable the day after operation, and five days later pain had disappeared.
The resected specimen consisted of the right upper lobe together with the lateral segment of the middle lobe. On opening the bronchi a white cauliflower-like mass, about 5 cm. in diameter, was seen arising from the apical segment bronchus and filling a dilated part of it (Fig. 9 ). Distal to this growth there was some dilatation of bronchi and immediately beneath the pleura an indurated area of chronic pneumonia. No growth was seen in seven hilar glands or in a gland sent as a separate specimen.
On microscopical examination the tumour was a papillary squamous-celled neoplasm arising from the wall of the bronchus, extending along its lumen and that of some of its branches. A few islands of growth were isolated in the fibrous stroma, but convincing invasion of the adjacent parenchyma was not seen. There was conspicuous nuclear variation, mitotic group.bmj.com on June 23, 2017 -Published by http://thorax.bmj.com/ Downloaded from 3. F. Smith and D. Dexter activity, and incomplete maturation of epithelium. The adjacent lung showed collapse and chronic pneumonia. There was no secondary growth in the glands.
CASE IX This middle-aged man was a non-smoker. He had a haemoptysis in 1958 and was referred to Sir Clement Price Thomas. On bronchoscopy a small polyp in the right upper lobe bronchus was seen and a sleeve containing this growth was resected at subsequent thoracotomy. The resected bronchus was about 3 x 1 cm. and showed at its centre a small papillary lesion about 3 mm. in diameter (Fig. 10) . Microscopic examination showed this to be a small squamouscelled papilloma with nuclear crowding and mitotic activity in the basal layer but no suggestion of invasion (Fig. 11) .
The man has remained well except that in the latter part of 1960 he had streaking of the sputum. His radiograph remained normal and he refused bronchoscopy.
DISCUSSION
Pathologists differ in their interpretation of the distinction between benign and malignant tumours. Willis (1960) stresses that the terms are relative, that the distinction between the two is not fundamental or clear-cut, and that the intelligent question to ask is, 'How innocent or malignant is this tumour?' On the other hand, Payling Wright (1958) stresses the distinction with the forthright phrase, 'To confuse these two valuable antonyms is pure transcendentalism and does disservice to clear thought on a difficult problem'. Until recently this question has not excited much interest in connexion with squamous epithelial neoplasms of the bronchus. Willis (1960) and Liebow (1952) mention the occurrence of papillomas but give few descriptive details. Liebow (1952) illustrates an example of widespread extension of papillomatosis of the larynx to the trachea and bronchi. We have examined specimens from a somewhat similar case in which so far the extension has reached the lower trachea. In the numerous biopsy specimens there is no evidence of atypical features except for an occasional mitosis. We think the histology of case IX is similar and that it should be regarded as a papilloma. This is the only solitary papilloma in the bronchial tree that we have encountered; the history of further slight haemoptysis in this case is disquieting. It is possible that case IX represents the earliest stage of the neoplasms seen in cases I to VIII, and that its natural evolution would be to such a lesion.
We consider that cases I to VIII are examples of low-grade papillary carcinomas. In none of them is there convincing evidence of invasion. All protruded into the bronchial lumen and in one, case III, extensive spread along the lumina of the bronchi of an upper lobe had occurred. All showed evidence of nuclear variation and mitotic activity. In those where enough tissue was available for the point to be assessed, the maturation of the epithelium was variable or incomplete. These are the cytological features of intra-epithelial carcinoma or carcinoma in situ. However, those pathologists who use these terms appear to be loath to employ them in connexion with papillary lesions. We have therefore used the term 'papillary neoplasms of the bronchus of low-grade malignancy'. Hinson (1958) Auerbach, Gere, Forman, Petrick, Smolin, Muehsam, Kassouny, and Stout (1957) and by Valentine (1957) had indicated its association with invasive carcinoma. Black and Ackerman (1952) , in discussing the problem, stated that if such a lesion were found in biopsy material it could be assumed that invasive carcinoma was present also. This is no longer so. One should comment in a report on the presence-or absence of invasion in the tissue available for examination. Woolner, Andersen, and Bernatz (1960) have recently reported a series of 15 cases of in situ or early invasive carcinoma. While the histological appearances of their cases were similar to those in the present series, the tumours they report were situated in the bronchial wall and none showed the well-defined papillary structure occupying the bronchial lumen.
We do not propose to discuss the clinical features of the group. So far as it can be ascertained the prognosis is good, reflecting the absence of invasion rather than the atypical cytology. Seven of our group of eight were in men. The incidence is as yet difficult to determine. The four cases from St. George's Hospital occurred in a 12-year period in which 660 specimens of bronchial carcinoma were encountered as surgical or postmortem specimens. The three cases from University College Hospital were seen over a three-year period in which 54 resections of lung for carcinoma were possible. The nine cases of Sherwin et al. were encountered in a study of 85 patients with lung cancer suitable for definitive resection by one thoracic group at one hospital over a 16-year period.
SUMMARY
The pathological features of a group of low-grade squamous-celled carcinomas of the bronchus are outlined; one papilloma is included for comparison.
The essential features are a warty or mulberrylike projection into the lumen of the bronchus and an absence of invasion into the bronchial wall on histological examination. Atypical cytological features similar to those of typical invasive carcinoma may be present, but a papillary architecture is constant. Extensive spread within the lumen of the bronchus sometimes occurs.
